A 56-year-old man was admitted to our hospital for urachal carcinoma with peritoneal dissemination. He received first-line chemotherapy with gemcitabine and cisplatin. After the fifth cycle, a computed tomography (CT) scan revealed abdominal fluid, and his serum tumor marker levels were increased. The patient was started on second-line therapy with FOLFIRI. After 11 cycles, his tumor decreased in size and no new metastatic lesions were detected. The patient underwent complete tumor resection with partial cystectomy and pelvic lymph node dissection. The tumor was removed, along with adhering surrounding organs, including the omentum, peritoneum, abdominal rectus muscle, and vermiform appendix. Although pathological examination confirmed peritoneal dissemination, his tumor markers normalized soon after surgery. The patient has survived 62 months after surgery without any adjuvant therapy and with no evidence of recurrence. To our knowledge, this is the longest duration of survival without recurrence of a patient with urachal carcinoma with peritoneal dissemination who received multimodal therapy.
Introduction
Urachal carcinoma is a rare malignant tumor, accounting for fewer than 1% of all primary bladder cancers [1] . Because tumor growth is asymptomatic, urachal carcinoma usually presents at an advanced stage. Surgery has been shown to be effective for local disease, but there is no confirmed treatment for metastasis.
Peritoneal dissemination is a sign of aggressive disease and an indicator of poor survival [2] . The rarity of these tumors makes it difficult to gather evidence-based treatment from prospective trials. To our knowledge, only single institution studies and case reports have been published. This report describes a patient with urachal carcinoma with peritoneal dissemination who was treated with chemotherapy and surgical resection resulting in prolonged survival without recurrence.
Case Report
A 56-year-old man was admitted to our hospital after resection of a lymph node in his groin revealed adenocarcinoma. Contrast-enhanced computed tomography (CT) showed a 9-cm mass extending from the bladder to the umbilicus, along with intraperitoneal nodules suggesting peritoneal dissemination (Figures 1(a) , 1(b), and 1(c)). Cystoscopy showed an extrinsic mass located on the dome. Serum assays showed high levels of carcinoembryonic antigen (CEA), to 16.3 ng/mL, and carbohydrate antigen 19-9 (CA19-9), to 230.9 U/mL. The patient was diagnosed with urachal carcinoma with suspected peritoneal dissemination and was started on systemic chemotherapy with intravenous gemcitabine (1000 mg/m 2 on days 1 and 8 of each 21-day cycle) plus cisplatin (70 mg/m 2 on day 2 of each cycle). After two cycles, a CT scan showed no marked changes in the lesion; after four cycles, his serum CEA and CA19-9 concentrations had decreased to 4.2 ng/mL and 76.1 U/mL, respectively. However, after five cycles, his CEA concentration had increased to 8.3 ng/mL and his CA19-9 concentration had also increased to 304.1 ng/mL with a CT scan showing changes in the tumor and the appearance of abdominal fluid (Figure 2(a) ). Because of the considered histological and clinical similarities between colorectal and urachal carcinoma, his treatment was changed to FOLFIRI (i.v. infusion of 180 mg/m 2 irinotecan, 200 mg/m 2 ℓ-leucovorin, and 400 mg/m 2 5-fluorouracil (5-FU) on day 1 of each 14-day cycle, followed by continuous infusion of 2400 mg/m 2 5-FU for 46 hours) after receiving informed consent. After 11 cycles of FOLFIRI, serum tumor marker levels had not changed markedly, but a CT scan showed a reduction in tumor size to 7 cm (Figure 2(b) ) and no new distant metastases. Because chemotherapy was able to suppress tumor progression, a surgical approach was chosen, and complete resection of the tumor, along with partial cystectomy and pelvic lymph node dissection, was performed. The tumor was found to adhere to surrounding organs with mucinous fluid, with disseminated nodules present in the greater omentum. The tumor was removed, along with surrounding adherent organs, including the bladder dome, omentum, peritoneum, abdominal rectus muscle, and vermiform appendix. Cytology showed that the mucinous fluid in the abdominal cavity was class V and the final pathological diagnosis was urachal mucinous adenocarcinoma with invasion of the omentum and peritoneal dissemination ( Figure 3 ). There were no lymph node metastases, and surgical margins were negative. The patient was discharged from the hospital 14 days after surgery with no complications. Soon after surgery, his serum tumor markers had normalized. Tumor marker levels were measured every month and CT scans performed periodically until six months after surgery. Subsequent follow-up included CT scans and tumor marker level measurement every three months for the first three years and every six months thereafter. At the time of writing this report, i.e., 62 months after surgery and without any adjuvant chemotherapy, the patient remains alive. Although he showed a slight increase in serum CEA level to 6.3 ng/mL, his serum CA19-9 level remained within normal limits (Figure 4) , and no radiological recurrence has been detected.
Discussion
Urachus is a fibrous remnant of the urogenital sinus and allantois. Generally, the urachus involutes after the third trimester and forms the medium umbilical ligament. In about one-third of adults, however, urachal remnants persist as Case Reports in Urology a tubular or cystic structure and may give rise to urachal carcinoma [7] . The survival rate of patients with urachal carcinoma is relatively poor, with 5-year overall survival rates reported to be less than 50% [8] . Poor survival outcomes are associated with the high frequency of diagnosis during the late stages of the disease, as typical symptoms such as gross hematuria do not occur until the tumor invades the bladder [9] . Moreover, tumors not invading the bladder are frequently detected during the advanced stage based on the symptoms associated with widespread metastasis. The median survival of patients with metastatic disease has been reported to be less than 24 months [10] . In contrast, patients with early-stage urachal carcinoma have a much better prognosis [2, 11] . Treatment strategies are therefore needed for patients with advanced stage disease.
Although systemic chemotherapy may be effective in treating patients with metastatic disease, no standard chemotherapy regimens have been developed yet, and various chemotherapeutic agents have been used [12] . Cisplatin-based regimens designed for bladder cancer have been used in many patients with urachal adenocarcinoma [13] , but their effectiveness is limited. The histological and clinical similarity of urachal to colonic adenocarcinoma suggests that regimens that include 5-FU may be effective [14] . A comparison of cisplatin-based, 5-FU-based, and 5-FU + cisplatin-based regimens found that the combination had the highest response rate and the lowest progression rate [8] . Our patient was initially treated with GC (gemcitabine and cisplatin) and subsequently with FOLFIRI, a 5-FU based regimen, resulting in partial tumor shrinkage that enabled curative surgery. GC was chosen as the firstline treatment because, at the time of initiation of the treatment, many reports of various regimens including GC HIPEC, hyperthermic intraperitoneal chemotherapy; EPIC, early postoperative intraperitoneal chemotherapy; GC, gemcitabine + cisplatin, FOLFIRI, ℓ-leucovorin + 5-flourouracil + irinotecan; NED, no evidence of disease * Present study had been published, but none of these studies compared the effectiveness of 5-FU-based regimens and GC. The effectiveness of 5-FU-based regimens has recently been shown, and these regimens should be considered as the first-line therapy. Surgery is the standard treatment for localized disease. As positive tumor margins are significantly associated with poor prognosis [15] , wide excision with partial or radical cystectomy and en bloc resection of the umbilical ligament up to the umbilicus have been recommended [9] . The need to surgically resect metastatic sites is uncertain. However, if these metastases are resectable and not growing rapidly, surgery may enhance survival [9, 16] . In general, malignant tumors with peritoneal dissemination are associated with poor prognosis. However, a small number of patients with urachal adenocarcinoma, including our case, have survived for a certain period after surgery. Table 1 contains a list of reports of urachal adenocarcinoma with peritoneal dissemination with cytoreductive surgery. Although Sugarbaker reported a patient who survived 11 years after diagnosis [4] , our case had the longest reported survival without recurrence. Sugarbaker's patient had undergone three rounds of cytoreductive surgery and hyperthermic intraperitoneal chemotherapy when recurrence was detected. In another case, no recurrence was detected ten months after surgery with adjuvant systematic chemotherapy [6] . The therapeutic effect of multimodal treatment in urachal adenocarcinoma with peritoneal dissemination remains uncertain. Based on the results of our report and other reports with long survival times, mucinous adenocarcinoma may have a strong tendency for local invasion which results in peritoneal dissemination; however, the frequency of distant metastasis is low. Consequently, if peritoneal dissemination is detected with no distant metastasis, removal of the tumor with wide margins may be a curative option in mucinous urachal adenocarcinoma. Moreover, neoadjuvant chemotherapy may be effective in aborting tumor growth, and the likelihood of complete resection could increase.
Conclusion
Despite presenting with peritoneal dissemination, urachal adenocarcinoma in our patient was controlled with systemic chemotherapy allowing complete resection of the visible tumor. Pathological examination of the surgical specimen revealed disseminated cancer in the peritoneum, a factor usually associated with poor prognosis. Neoadjuvant treatment plus surgery resulted in prolonged survival with no recurrence, despite the absence of adjuvant treatment. Recurrence of urachal carcinomas is mostly detected within 2 years after surgery [10] ; however, these tumors may occur after 2 years, requiring careful monitoring. Our findings suggest that multimodal therapy may be curative for advanced urachal carcinoma.
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